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$A$ ( .
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$\mathcal{H}_{Q},$ $\mathcal{H}_{\Sigma}$ . $\mathcal{H}z$ , $\{|q\rangle;q\in Q\},$ $\{|A\rangle;A\in\Sigma^{*}\}$ ,
$\{|i\rangle;i\in \mathbb{Z}\}$ Hilbert . $\rho$ $\mathcal{H}$
, $\mathfrak{S}(\mathcal{H})$ $\mathcal{H}$ .
, .
$\delta:\mathbb{R}xQ\cross\Sigma\cross Q\cross\Sigma\cross Q\cross\Sigma x\{0, \pm 1\}xQx\Sigma x\{0,\pm 1\}arrow \mathbb{C}$ .
$\Lambda_{\delta}$ : $\mathfrak{S}(\mathcal{H})arrow \mathfrak{S}(\mathcal{H})$ ,
, .
1 $\Lambda_{\delta}$ . $\rho=$
$\sum_{k}\lambda_{k}|\psi_{k}\rangle\langle\psi_{k}|, |\psi_{k}\rangle=\sum\alpha_{k},\iota|q_{k,t},A_{k,t},i_{k},\iota\rangle$. $\sum\lambda_{k}=1$ . $\forall\lambda_{k}\geq 0,$ $\sum_{l}|\alpha_{k},\iota|^{2}=$






2 $M_{gq}=(Q, \Sigma,\mathcal{H},\Lambda_{\delta})$ LQTM(Linear Quantum
hring Machine) . $\rho_{k}$




. . RHS . . $\sum_{k}\lambda_{k}\rho_{k}$ .
, $\Lambda_{\delta}$ Affine ;
$\Lambda_{\delta}(\sum_{k}\lambda_{k}\rho_{k})=\sum_{k}\lambda_{k}\Lambda_{\delta}(\rho_{k})$
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3 GQTM $M_{gq}$ Unitary Q$TM(UQTM)$ . $\Lambda_{\delta}$





$\delta:Q\cross\Sigma xQx\Sigma x\{0,1\}arrow \mathbb{C}$






Classes of GQTM Transition function
GQTM $\mathbb{R}\cross Q\cross\Sigma\cross Qx\Sigma xQx\Sigma x\{0, \pm 1\}xQx\Sigma x\{0, \pm 1\}arrow \mathbb{C}$
LQTM $Q\cross\Sigma\cross Q\cross\Sigma\cross Q\cross\Sigma x\{0, \pm 1\}\cross Qx\Sigma x\{0, \pm 1\}arrow \mathbb{C}$
UQTM $Qx\Sigma xQ\cross\Sigma\cross\{0, \pm 1\}arrow \mathbb{C}$.
4 $q,p\in Q,a,b\in\Sigma,d\in\{0, \pm 1\}$ , $\delta(q, a,p, b, d)=0$
1 UQTM CTM .
OMV-SAT $[2, 3]$ , .
1?1.
2.3 GQTM
, GQTM . $M=(Q, \Sigma,\mathcal{H},\Lambda_{\delta})$
GQTM 9 $\rho 0=|\psi_{0}\rangle$ \langle $\psi 0|$ , $|\psi 0\rangle$ $=|q_{0},A,0\rangle$ . $\rho 0$
, $A$ $M$ . GQTM $\Lambda_{\delta}$ $\rho 0$






$\sum_{k}\lambda_{k}+\sum_{l}\mu_{l}=1$ , $\forall\lambda_{k},\mu\iota\geq 0$




, GQTM . $L$
. $x\in L$ . $x\not\in L$






$P$ . , $L_{1}\in NP$ , $L_{2}\in NP$
, $L_{1}$ $NP$ .
7 $P$ $TM$
. $BPP(Bounded$ Pmbalility Polynomia
.
NP , ,




8 GQTM $M_{gq}$ $L$ , $N$ ,
, $p$ , $GQTMM_{gq}$ $L$ $P$ ,
$N$ .
GQTM .
9 $L$ , $P$ GQTM
, $L$ BGQPP(Bounded Geneiized Quantum.Probability Polynomial)
.
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,10 $L$ , $P$ LQTM
, $L$ BLQPP(Bounded Linear Quantum Probability Polynomial)
.
11 $L$ , $P$ UQTM
, $L$ BLQPP(Bounded Unitary Quantum Probability Polynomial)
.
LQTM CTM , [11].
$BPP\subseteq BLQPPL\subseteq BGQPP$.
, OMV-SAT GQTM ,
[11].
$NP\subseteq BGQPP$
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